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IN THE CLAIMS: 

Claims 1-10 (caaceled) 

1 L (Currently Amended) A reactor of the staged adiabatic reactor type, comprising: 

(a) adiabatic beds of catalyst each including at least one catalyst- 

(b) at least one p rinted circu it heat e Kcht^m R C ( 'PC H'E )h6a^-^el->a^>ger panel 
interposed between the adiabatic beds of catalyst, wherein a facial area of the heat 
exchanger panel and a superficial facial area of the catalyst are substantially similar, 
wherein the heat exchanger panel includes discrete passages for handling reactants 
and heat transfer media, respectively, and wherein the passages for heat transfer 
media permit at least two differing flow path directions for the heat transfer media 
through the heat exchanger panel. 

12. (Currently Amended) A reactor according to claim 1 1 , wherein the PCT-IE -^^a^ 
e?reJ=i^tfigef panel is comprised of a prin te d -^eifm^^ 6 xchaii ge^|P Q.iE), w ^ver-enva 
plurality of plates are superposed and diffusion bonded to form a stack of plates to form 
the b eat exchang e r PCHB heat exchanjjje pane] , wherein fluid passages are defined m the 
stack by virtue of a pre-treatment of the plates, and wherein each plate is selectively 
configured to provide either channeled surfaces or blank surfaces in order to obtain a 
desired pattern of fluid passages in the heat exchanger. 

13, (Previously Presented) A reactor according to claim 12, wherein channels are 
formed by removal of surface material from the plate. 
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14. (Previously Presented) A reactor according to claim 12, wherein at least one plate 
includes a passageway in which a heat exchange medium can flow in a first direction and 
at least one plate includes a passageway in which a heat exchange medium can flow in a 
second direction that is opposite the jfirst direction. 

15. (Previously Presented) A reactor according to claim 12, wherein plates of 
substantially the same shape are juxtaposed in a stack, each plate having a particular 
pattern of passages etched out oti a surface thereof, and wherein passages in different 
orientations are defined by alternate alignment of successive plates by rotation of the 
respective plate in the plane of the plate. 

16. (Previously Presented) A reactor according to claim 12, wherein plates lacking 
channelled surfaces are incorporated m the heat exchanger panel to prevent intennixing 
of fluids. 

17. (Previously Presented) A reactor according to claim 11, further comprismg a 
chemical reaction zone bounded by at least one surface including a heat exchanger that 
permits heat exchange with fluids flowing through the zone to achieve a reaction, the 
zone and the surface at least in part being defined by a printed circuit heat exchange 
(PCHE) panel, the heat exchange panel defining discrete passages providing for flow of 
fluid reactants and a heat transfer medium, respectively, 

wherein at least two different flow paths are defined in the plate for handling the* 
heat transfer medium, and 

wherein the heat transfer medium is permitted to pass in at least two differing 
directions tlirough the fluid flow passages with respect to the flow of fluid reactants 
through the fluid flow passages. 
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18. (Previously Presented) A reactor according to claim 17, wherein the fluid flow 
passages are configured to cause heat transfer medium flowing therethrough to make 
more than one pass along the length of the plate, 

19. (Previously Presented) A reactor according to claim 18, wherein the fluid flow 
passages comprise serpentine portions including a series of short, sharp turns. 

20. (Previously Presented) A reactor according to claim 17, wherein the fluid flow 
passages comprise a zig-zag pattern imposed upon substantially the whole length of each 
individual passage. 

2 1 . (Currently Amended) A process for performing chemical reactions under 
controlled temperature conditions, the process comprising: 

(a) delivering reactant fluids successively through a chemical reaction zone to 

achieve a reaction and through a heat exchanger that bounds the chemical reaction zone 
and that allows heat exchange between the reactant fluids and a heat transfer medium, the 
heat exchanger at least in part being defined by a priilted circuit heat exchange (PCHE) 
panel providing (1) passages providing for flow of the heat transfer medium therein and 
(2) passages providing for flov^ of the reactant fluids therein; 

(b) introducing the heat transfer medium to the PCHE panel, and 

(c) causing the heat transfer medium to pass in at least two differing 
directions through the passages in the PCHE panel with respect to the flow of fluid 
reactants through the passages in the PCHE panel. 
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22. (Previously Presented) A reactor comprising; 

(a) first md second adiabatic beds of catalyst, each of which includes a 
catalyst, 

(b) a heat exchange panel disposed between said first and second beds, the 
heat exchange panel including; 

(1) printed circuit heat exchange (PCHE) plates for receiving heat 
exchange medium, at least one of the PCHE plates mcluding (i) a heat exchange 
medium inlet and a heat exchange medium outlet, the inlet and outlet being 
disposed on opposite ends of the PCHE plate, and (ii) a passage between the heat 
exchange medium inlet and the heat exchange medium outlet, the passage being 
configured to permit a heat exchange medium flowing therethrough to flow 
multiple times across the PCHE plate; 

(2) a reactant fluid flow plate having a passage through which reactant 
fluids can flow, the reactant fluid flow plate being disposed between two PCHE 
plates, and 

(3) a header located external to and at each end of the PCHE plates, each 
header including a partition to separate the inlet and the outlet at each end. 

23. (Previously Presented) A reactor according to claim 22, wherein at least one of 
the passages comprises serpentine passages. 

24. (Previously Presented) A reactor according to claim 22, wherein the heat 
exchange medium comprises at least one of a molten salt, a molten metal, a hot liquid, a 
hot gas, a steam, a superheated steam, a chilled liquid, a chilled gas, a vaporizing fluid, 
and a condensing fluid, 

25. (Previously Presented) A reactor according to claim 22, wherein apertures are 
formed in the plates to form chambers when the plates are attached together. 
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26- (Previously Presented) A reactor according to claim 22, wherein the passages 
comprise a zig-zag pattern forming substantially an entire length of each individual 
passage. 

27, (Currently Amended) A reactor comprising: 

(a) reaction zones; 

(b) a heat exchanges panel disposed between said reaction zones, and 
including at least first and second superposed printed circuit heat exchange (PCHE) 
plates, wherein surface structures on the PCHE plates form 

(i) a heat exchange medium inlet and a heat exchange medium outlet, 
one of the heat exchange medium inlet and the heat exchange medium outlet 
bemg disposed on an upper side of the panel and the other being disposed on a 
lower side of the panel, and 

(ii) a passage between the heat exchange medium inlet and the heat 
exchange medium outlet, the passage permitting a heat exchange medium to flow 
horizontally across the panel, 

(c) a reactant fluid flow plate through which reactant fluids can flow, 
the reactant fluid flow plate being disposed between two PCHE plates, the 
reactant fluid flow plate includmg; 

(i) a reactant inlet and a reactant outlet, the reactant inlet and 
the reactant outlet being disposed on opposite sides of the reactant fluid flow 
plate, and 

(ii) a passage between the reactant inlet and the reactant outlet, 
the passage permitting reactant fluids to flow across the reactant fluid flow plate 
in at least one pass; and 

(d) a header located external to and at each end of the reactant fluid 
flow plate and the PCHE plates, each header including a partition to separate the 
inlet and the outlet at each end of the respective plate. 
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28- (Currently Amended) A reactor accordLng_to claim 12, wherein at least two ! 
differing plate designs are used to make up the panel. 

29, (Previously Presented) A reactor according to claim 20, wherein the catalyst bed 
includes a catalyst cordprising one of spherical bodies, cylindrical bodies, hollow bodied, 
solid particles, expanded particles, pourous solids, wire mesh coated matrix catalyst, and 
woven gaiize coated matrix catalyst. 
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CONCLUSION 



The apphcation has been amended to corifonn the scope of the heat exchanger : 
recited in claim 1 with the remaining claims and to correct nunor inforaialities. No fees! 
are believed to be payable with this communication. Nevertheless, should the Examined 
consider any other fees to be payable in conjunction with this or any future 
communication, the Director is authorised to direct payment of such fees, or credit any : 
oveipayment to Deposit Account No. 50-1 1 70. 

The application is now ready for examination on the merits. Early notification of 
such action is earnestly solicited. 



Dated: March 12, 2004 

BOYLE FREDRICKSON NEWHOLM 

STEIN & GRATZ S.C. 
250 Plaza, Suite 1030 
250 East Wisconsin Avenue 
Milwaukee, WI 53202 
Telephone: (414) 225-9755 
Facsimile: (414) 225-9753 



Respectfully submitted, 



Timothy E. Newholm 
Registration No- 34,400 
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